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(54) yCTPOftCTBO flJIH HAHECEHHH CMA3KH HA BHYTPEHHKMD IIOBEPXHOCTb 
riPOAOJlbHO-rODPMPOBAHHOil TPYBLI 

(57) Abstract 

CymaocTb H3o6percHHH: uttok CHa6aeH Ha6opoM anacnraHbix KOHraK Tnpyiomux no nepaMerpy c 
BHyTpeHHeft noBepxHOCTbio Tpy6u MaHmer. Mem^y MamseraMJi pacnonoxeH cMaao^Hbm cocraB. MaHHteTbi 
nvieiOT n^arnraryio ce^emno npo^onbHo-ro^pupoBanHoft Tpyfiw npo^nrnipOBaHHyio no cc ana^HHaM k 
Bbicrynau noeepxHocTb. Ha BbicTynax MaHxerw cua6xeHbi pefipaMH xecTKOCTH. >KecTKocTb MaHxer Ha 
3TMX yMacroax paBHa wai 6onbnic jRecTKocru MaHKeT Ha ynacTKax ona^HH. 2 wi. 



-9- 



Description [OmxcaHHe H3o6pcrcHiraJ: 



itoo6pCTCHgc othocmtch k cxpowxe/ibcXBy , d wacTHocxH k oannixe MCTaJUia Tpy6 OT B03AefiCTBHn 
arpeccMBHbix cpen,, a hmchho k ycxpoMCXsaM n/iH HaHeceHnH noKpbixMfi Ha BHy-rpeHHioio noeepXHocxb 
npw^cuTMo-ro^irpoBaHHfaix xpy6, worojitoycMMx d He$xera30Boi4 npovft»nirneHHOCTw npn peMOirre o6caAHt.Dc 

RQJ10HH. 

M3BecTHa yeraHOBKa, c noMOinbio kotodoh j^ajimy^pMMecjaie Tpy€bi ro^pHpyxrr. 3axeM no^oepraioT 
HopManH3aixwH TOKaMM BbicoROft wacxoxbi (TBM), h CMa3Ky Tpy6 ocymccTBJiHKXT no M nocne PO<))pHpOBaHMH 
h, eenn pp ro^pupoBaHUH cMa3Ky Kpyrabix Tpy6 ocyuxpcrrBJisooT iobccthmmh npneMavn: cauonanMBOM 
cMa30imoro waxepnana, nHeBMarmecKnM pacrnbuieraieM mm noKpbi shblmh npo6KaMH, to nocne 
ro<{>pPTpoBaHKH CMaoKy Tpy6 ocyTuecxanHiox c nouon^jo naR/rn, cmomchhom b cxia3Ke h npoxnrHBaewoH Ha 
xpoce. 

KpoMe Toro, cropeBtnyx) CMa3Ky, HaHeceHHyio nepcA rtxJ>pHpoBaHHCM H oKanMHy xcexanna nocne TBM, xaKxe 
cne^yer ynajiHTb c BHyTpeHHefi nooepxHocrn Tpy6bi nepen, BTopHraHOH cMaaKoft. 

M3BecTHa Tamse ycTanoBKa h/ih HaHeceHMH xupjaoc noKpbiBHbix MaxepwanoB Ha BHyxpeinooio lioBepxHocxb 
Tpy6 c noMombio nepeMeu^aioinjixcH anacxiraHbix npo6oK c MexaHHMeCKHM npHBonpM. Ona cocxohx ro flsyx 
ajiacTHMHbix npo6oK, ojnia ho Koropbix no^BUJKiia. B npocTpaHCTBO Mexny iipoOKaMH 3annBaioT pacqexnoe 
KOjnroecTBO noKpbiBHoro kfaxepM ana n cjKaxbiw Boonyxovr, no^aBaeMbiM non, icrfbixoMHbnrf naaneHHcM 0.2 - 
0,3 Mil a. nepeMemajox npo6iui no xpyfonpoBOfly. Ilpo6iai C03flai0T Heo6xojn*Myio KOHTaxTHyio 
repMexOTHoexb, a kx napymnbrii ;n*aMexp Bbi6npaiox b 3aBHCHM0CTH ot Ranjiemin cmaxoro B03ftyxa, 
BH3K0CTH noKpbiBHoro Maxepnana h bosmoxhocth ocTaaneHMH nocnejniero d hhdc xoHKoro ffiwnKoro cnon 
Ha BHyrpeHHei* noBepxHocxw xpyfJonpOBOfla. 

O^HaKO TaKiie npo6KH hjim MauxeTbi Henb3« Hcnonb30BaTb a rxxJjpwpoBaHHOft xpy6e. Tax xax HeT KOHxaxxa 
MaHJserbi co bccm nepHMexpoii Tpy6bi. KonxaKx Manmer h npojjan bHO-ro<J)pHpoBaHHOM xpy6bi 6yn,ex TaribKo 
no onaAHHaM ro$p, a Ha Bbicxynax ro<J»p BBnpy ero oTcyrcrBMH c ManseTaMH 6ypyT CKannMBaTbCH oTxojjbi 
o6ropeBtnero Mexanna n npejnjnyinen CMasKH. noBTopHan CMasica nocne oopaooTKM TBU xaKJKe 6ynex 
3aTexaTb Ha yra HenpiamuMaeMhie MaED&exou ynacTKH. 

3aflatjen H3o6pexcHHH RBjiHexcn nonbrmeHiie Ka*iecxBa cm33kh c oflHOBpeweHHoft onucncon any rpenHeft 
noBepxHOCTH npo^0JibHO-ro4>pnpoBaHH0M Tpy6bi 3a ctier o6ecne*ieHHJi KOHraKTHoro npuneraHHH MaHmer no 
nepuMerpy BHyxpeHHeii noeepxHocxii o6pa6aTWBaeMOM xpy6w. 

nocraaneHHan i^ejib AocTHraercn xew, mto MamseTbi hmciot npo^iinaipoBaHiiyio c Bna^nmaMH h BbicrrynaMM 
noeepxHOCTb, H^eHTiwHyio ceuemoo KOHTaKTMpyjon^eii Tpy6bi, Ha BbicTynax MaHmeTw cHa6»eHbi pe6paMM 
KecTKocTH. npH 3tom xecTKOCTb MaiDECT Ha 3Tnx >macTKax pasna njm 6onbrae wecTKOcrH Manmex na 
yMacxKax hx ena^HH. 

KoHxaKTHan noBepxHOCXb no^anjEHbix w Heno^BUKHbix Manaer n^eHTKMHa BHyxpeiiHeMy npo^itmo 
o6pa6axbiBaeMon xpy6w no ee nepHMexpy. TaK nax npo4>nrrb xpy6bi HMeex cnojKnyio t^opMy, cocxomnyio n3 
conpnjseHHbix yuacxKOB Bbicxynos h enanHH, xo n/in xoro, «rro6bi waHmexbi He xepnmi ycxoHMHBocxb npw 
npo^BHseHHM b xpy6e t Ha waHwexax no BbicxynaM BbmomieHbi pe6pa xecxKocxM. Koxopbic ooecnewMBaiox 
paHHOMepHoe npmsaxHe MaHJKex k xpy6e h HaHeceHne cm33kh paHHOMepHbOX cnoeM. 

>KecxK0cxb MBKKeT paajnwna na anamniax h Bbicxynax, xan Kax ciura xpemm c xpyooH Ha Hbicxynax 
6ojibme F utu Ha Bnajnmax. npn paHHo£t jrocxkocxm ^e^pwaij^m Ha Bbicxynax MaHxer 6y^ex (xwibme, mxo 
Monex npHBccxw k 3ax€itaHM» pe3HHbi a 6anee 6bicxpoMy ee M3Hocy. McnojraeHwe pe6ep mecxKOCXH Ha 
Bbicxynax Mams ex ynpo^mnex nx, npiraeij cxeneHb meexKoexw 3aBMcnx ox uapKM pe3MHbi r ee 
anacxHMHocxM, TomnMHbt MaHXtexbi m pa3Mepon npon^onbHo-ro^pwpoBaHHOH xpy6w. 

Ha <frnr\l H3o6paweH o6nxHH bh« ycxponcxBa; na 4>wr.2 noKaaana b nonepemioM ceueHHH Manmexa c 
npofyun HpoBaHHOM kohtakthou noBepxHocxbX). noMemeHHan BHyxpb npoAonbHO-rxKj>piipoBaraoH xpy6bi, 
pa3pe3 A- A Ha <J>ht\1. 

ycxpoiicxBO cocxoHT M3 na6opa HenojjHHJXHbix Mamxer 1 m ho^bmjkhoh MaHJKexbi 2 c pe6paMii »ecxK0cxw 3, 
pacnojioxeHHbix Ha nrroKe ,4 n cMa3KW 5, Koxopan 3anonnnex npocxpaHcxBo Me»ny MaroKexaMn 1h2, a 
xaitxe conepxmx KpbiiiiKy 6. Koxopan coctohx M3 ocHoeaHHH 7 h 8 h 3araynmM 9 co mxyuepoM 10. 
3aKpenneHH0M na KOHne npoAOJibHo-ro<|)pHpoBaHHOM xpy6bi II, WMeiomew ma/nmbi 12 m Bbicxynbi 13. 

ycxpoflcxBo paGoxaex cnenjooumM o6pa30M. 

Heno^BiDKHbie MaHJKexbi 1 wecxKO Kpennxcn Ha nixoxe 4 u bboa«tch c xopua b npoAonbHO-rxxtpirpoBaHyio 
xpy6y 11, a uaiuKexa 2 naca»jHBaexcn na iiixok 4 c do3mojrhoctuo nepeMemeHMH no nrroKy. npocxpaHcxBo 
Mem^y 3TMMM MaKKexaMH 3ananHneTcn cMa3owbiM cocxanoM 5. Co6painibje Ha urroKe MaHJKexbi 
npoaBMraiox BHyxpb xpy6fca, 3axeM c xopua xpy6b! 11 oAeBaiox m Kpcrwx ociiosaitHn 7h8m 3ar»/iyraKy 9 co 
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nrrynepOM 10 paai^eMHoft Kpunnac 6. ITocne MOHTaxa ycTpoflcrsa na Tpy6e 11 ncpcs urryucp 10 no^aercn 
flaanemie awflyxa, hoa p^crnsscid KOTOporo npoHcxonHT npoflBimeHMe BHyrpa Tpy6w MaHxer 1h2co 
hitokom 4 m CMa3Koft 5 hiexfjy hhmh. npu 3tom na6op ucnojiBUMHbsx ManaeT 1 CHHMaer c BHyrpeHHeft 
nooepxnoeTH npo^QnbHo-ro^pnpooaHHoA Tpy6bi 11 crapyio ouaoKy, oKariMHy. a no^BWWHaw MaHHeTa 2 noA 
AeftCTBHeM Rawiemw cjuu^yxa cKOJib3HT no urroKy. CMaana 5 BbiAaanHBaercH d aaoop Mtmpy MaHmerofi h 
npajnuieM BHyrpeHHeif nooepxHocTH Tpy6bi 11 h HaHocnTCH Ha 3ry noBepxHocrb. 

Tlpii BbocoAC to Tpy6bi 11 Ha6opa MaHsrr 1 n 2 nporaepjprrcH onunoMeHne no^a™ ooo^yxa Mepe3 nrryi;ep 10 
M^ewoHraK pa3*beMnoa KpbunKH 6. 

Tax Kax MaracTfai 1 h 2 hmcjot 4»pwy npo^wnn Hapyamoft KOirraKTHofi noBepxnocTH, HRenrrmnyK) fyopue 

BHyTpCHHCft nOBepXHOCTH npOfl0JIbH0-rO$pnpOBaHH0tt Tpy6bl 11, TO BHyTpCHHHH nOBCpXHOCTb Tpytfbi 

paBHOMepuo omnnaercH HenoflBHiiHbiMH MaiuKeTaMH 1, to ecTb nepeA HaueceHHeM cmookh hobom crapan 
CMa3«a yn,antfeTc«. a b 3a3op nempy MaHxerofi 2 h BHyrpeHHeft noBepxHocrbJO Tpy6bi 11 BbmaBjmBaeTCH 
CMaaica. KOTopaH paBHOMepHO HawoarrcH no BHyrpeHHoft nosepXHOCTH no acew ftmme Tpy6w. B KamnoM 
Tnnopa3Mepe ofcappbix xpy6 n/in oTflejibHoft TaraupHbi npxaMeHHercH nnacrbipb, Amma nepKMerpa 

HapyXHOfl nOBCpXHOCTM KOTODOrO HeCKOJlbKO 60JIbUIC AHUHbl BHyrpCHHCM nOBCpXHOCTH o6caAHofi Tpy6bi B 
mrrepBane peMoirra. A tak ksk n/nma nepnMerpa jyw KajRAon TOjimwubi ctchkm cboh, to h BHyrpeHHHft 
npo4>roib nnacrbipH a™ Kajsnpi* TonnxpHbi ctchkh oticanHoft Tpy6w paarareen h cooTBCTCTBeHHO 
Heo6xonifMo cbo€ ycrpoiicTBo. 

3aBHCHMocTb pa3Mepos MaHacerbi or Tnnopa3MepoB ro^pHpoBaHHux Tpy6 coeAena b Taojimjy. 

npc^JiaraeMoe ycrpoftcrBO mokot 6btTb ncnojibaoBatfo npw iraroroBneHrai ruiacTbipcH, npHMeHHeMbix pjin 
BOCcraHOBJieanH repMcxKHHocxsi o6ca«Hbix kojiohh ApaMerpoM 140, 146, 168 mm h npymx pa3MepoB. 

Cntpyer HMeTb BBqny. mto b 3aBwcwMocrw ot TBepAocTH pe3MHbi AHaMerp noABMMHOH MafUseTbi aqjijkch 
6biTb paBHbXM A^aMeTpy HenoBmKHbix Manxer (npH Macjio6eH30CTonKOH peoirae cpenHeft TBepAOcnt) wni 
MeHbine hx AMauerpa (npn Macno6eH3ocrofiK0fl peoime noBbimeHHoii TBepAocm). IIocjieAHee ycnoene y*rreH0 
b AByx nocncAHHx rpa^ax Tadmm>i. 

Mcnojib30BaHMe H3o6pereHWH no3Bojnrr nosbicHTb RaiccxBO HaHcccHM« cMa3Kn Ha BHyrpcHHioio 
noBepxHocrb npoAanbHO-ro<>pHpoBaHHbtx Tpy6 h 3Ha™-renbHO coKpaTHTb TexHonor™ecKyio onepanjoo no 
nonroTOBxe Tpy6bi k wen an H3o Bai ram b cKBaxime. 

Tax an MaHxera MomeT 6biTb npuMeneiia raiuKe npn o6pa6oTxe npoAonbHO-ro$pHpoBaHHbix Tpy6, b 
paamraHbrx ycTpoftCTBax, ohh ncnon b3yiOTCH. 



Claims [4>opMyna H3o6pereHroi|: 



yCTPOMCTBO flJIH HAHECEHMH CMA3KM HA BHYTPEHHE01O FIOBEPXHOCTb 
nroflonbHOrODPMPOBAHHOft TPYBbl, coAepwamee MexaHmecKHH npHBQA, wtok c Ha6opoM 
ana cTTWHb DC KOHTaKTHpyionicix no nepuxteTpy c BHyTpeHHeii noBepxnocruo Tpy6bi MamKer. 
pacnanomeHHMM Mejx/^y MauoKeraMM cMaaovuiwii cocras a 3anopm>m y3cn. oTnuMmon^eeoi tcm, hto 
MawEerbi hmoot wgynnnray io ccqenrao npoAOJiMo-ro<j>piipoBaHHoii Tpy6w npo<£ wjnrpoBarn iyio no ce 
sna^HHau h BuerynaM noBepxHocrrb, npn yrow Maiimerbi Ha Bbicrynax cnaSseHbi pe6paMM xecTKocrH, a 
«ccTKocxb waHweT Ha 3thx yuacTKax pacHa kjih 6ojibtne jkcctkocth Ha yiiaencax hx enaflHH- 
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Drawing(s) [Meprexiil: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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